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(54) Press machine 



(57) To diminate the need for manuai input of tool 
information to a control apparatus which is otherwise 
required to replace a cartridge, thereby rec^cing the 
time required to arrange for replacement of cartridges 
and avoiding input errors. The present invention fs 
appfied to a punch press in which a cartridge (6) on 
which a plurality of tools (7,8) are mounted is replaced 
for processing. The punch press includes a controf 
means (4) for controlling a press machine body (1) and 
a tool information borage means (15) lor storing plural 
pfeces of tool rnfomiatSon (Da,Db) and tool identification 
fnfformation (P) on each of the tools (7,8) in such a way 
that the pieces of information mutually correspond. It 
also includes a cartridge replacement input means (1 7) 
for inputting the tool identification information (P) to the 
control means (4), The control means (4) has an identi- 
fication means (20) for using the input tool identification 
infbnmation (P) to identify the tool infbmiation (D) on the 
plurality of tools (7,8) stored in the tod infonnation stor- 
age means (15). 
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Descrlptron 

Reld of the Invention 

[0001] The present invention relates to a press s 
machine such as a cartridge type punch press wherein 
a cartridge a which a plurality of tools are mounted is 
replaced fbr processing or a tun-et type punch press 
etc.. 
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[0002] Cartridge type or turret type punch presses are 
sheet metal processing machines that are able to deal 
with various processes through r^lacement of tools as i6 
appropriate. However, it is currently essential to input 
tool parameters in paraHef v\nth the repla<;ement of tools 
in order to meet demands for increased speed, 
improved quality and reduced noise. There are also 
growing needs concerning the information required to so 
manage tool history (wear). 

[0003] The inputting of the tooi parameters mast be 
carried out for each tool and involves a large amount of 
infonmation, and thus requires substantial time. In addi- 
tion, these parameters are manually input, resulting In ss 
frequent errors. In particular, in a punch press such as a 
press machine including an automatic cartridge 
replacement apparatus in which a large number of tools 
are replaced at a time, the input-output process 
required fbr the tool parameters and history may reduce so 
productivity. 

[0004] It IS an ot^ect of the present invention to pro- 
vide a press machine that eliminates the needs fbr the 
manual input of tool information to a control apparatus 
which is otherwise required to replace tools, theretsy 35 
avoiding Input en-ors. It another object of the present 
invention to enable tools to be simply monitored for 
wear. It is yet another object of the present invention to 
enable tool information to be simply managed. 

Summary of the Invewition 



[OOOq A press machine according to the present 
fnvention is de6cra>ed with reference to Rgure 1 con-e- 
spofxing to the embodiment 
[0006] The press machine comprises a press 
machine kKxJy including a tool holder on which a phral- 
ity of tools are mounted in order to process workpiece 
such as metal plate, and a control means for controlling 
the press machine fctody. It also comprises a storage 
means for storing tool information and tool identrf ication 
Information for each tool in such a way that the pieces of 
Information mutually correspond, and an input means 
for inputting the tool identincalion infonnation, wherein 
the control means includes an identification means for 
identifying the stored tool information on tiie tools based 
on the input tod identification information, 
[0007] Aocording to tfvs oorliguiBtion, when, for 



example^ the tool holder is replaced in order to replace 
the tools, the Input means inputs the tool identification 
information to a storage section in the control rneans. 
Based on the input tool identification information, the 
identification means in the control means identifies the 
tool information on tiie tools stored in tiie tool jnforma- 
tion storage means. Thus, the tool information required 
for processing can be obtained without any need fbr 
manual inputting of fool information to the cortfol appa- 
ratus which is conventionally required to replace tools, 
tiiat is, a cartridge. This configuration also avoids input 
emors made by an operator. 

10008] In the above configuration, the tod information 
comprises information on the types and history of tiie 
tooISp and the tool history information may comprise the 
numt>er of punches using tiie tool. The control rnear^ 
indudes a htetory rewrite means for counting tiie 
number off punches to rewrite tiie tool history informa- 
tion in the tool information stored in the storage means, 
Aoconjing to tills configuration, tiie history of the individ* 
ual tod, as indicated by tiie number of punches, is 
rewritten in response to the Operation of a punch press. 
Consequently tiie tools can be simply monitored for 
wear, in tiiese configurations, ttie tool identification 
information may comprise numbers specif ic to tiie indi- 
vidual tools, enabling tool Ir^nration to be managed 
easily 

Brief Description of the Drawings 
[0009] 

Rgure 1 is a block diagram showing a corKsptual 
configuration of a press machine according to one 
embodiment of tiie present invention. 
Rgure 2 is a flowchart of the contrd operation of 
the press rnachine. 
Figure 3 is a top view d a cartridge. 
Figure 4 is a dock diagram showing a conceptual 
drawing of a press macNne aooordrng to a pro- 
posed example. 

DetaUed D^r|3tion of the Preferred Embodiments 
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[0010] One embodiment of thr present invention is 
described witii reference to Figures 1 and 3. The press 
macNne shown in these fi^es is a cartridge type 
punch press, wherein a cartridge 6 on wfv'ch a pluralrty 
of tods 7, 8 are mounted is replaced for processing. 
so The machine is mainly composed of a press machine 
body 1 that processes a worl^ece W using at least one 
cartridge 6. a cartridge magazine 2. a cartridge replace- 
ment apfHiratus 3, a control means 4 for tiie press 
machine body 1 and a cartiidge replacement conti-d 
55 means 5. 

[0011] The press machine body 1 process tiie work- 
piece W using a vertical pair of cartridges 6, 6 acting as 
a tool hdder. TTie vertical pair of cartridges 6 have a plu- 
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rality of tool stations T (Figure 3), with a punch tool 7 or 
a die tool 6 mounted on each of the tool station T. The 
tod stations T have station numbers T1 , T2 respec- 
tively. The vertical pair of cartridges 6 are supported so 
as to moi/e bask and forth along vertical guides 10, 10 5 
provided in a press frame la, and are moved by a car- 
tridge driving apparatus 11 so as to be indexed at a 
position at which any tool 7 or 8 Is opposed to a press 
head 9. The press head 9 has a ram that heats the 
punch tool 7 and a punch drive source that drives the lo 
ram. The punch drive source may be mechanical or 
hydraulic, but in this example, compr^es a servo motor. 
The workpiece W is moved by. a worl^ece feeding 
apparatus 1 2 on a table (not shown in the drawings) in 
the moving direction of the cartridges 6 and the direc- 15 
tion perpendicular thereto. 

{001 2] The cartridge magazine 2 houses a plurality of 
vertical pairs of cartridges 6. The cartridge replacement 
apparatus 3 replaces the vertical pair of cartridges 6 
between the press machine body 1 ad the cartridge so 
magazine 2. The cartridge replacement apparatus 3 Is 
controlled by a oarirklge replacemerti control means 5 
conprising an NO apparatus. 
[0013] The control means 4 controfs the press 
machine body 9 aocoidrng to a processing program 14 25 
and Is composed of a computerized NC rNumerically 
Controlled") apparatus and a programmable controller* 
A press body control section 13 provUed in the control 
means 4 is a means for oirfputting processing instruc- 
tions to the press machine body 1 instrucfing it to cfrive 30 
the press head 9, the cartridge driving apparatus 11, 
and the workpiece feeding apparatus 12. The contn^ 
means 4 has a currently-used-toof information storage 
means 19 for storing paiamefers for a tool currently 
used for punching, and the press body control section 35 
13 controls the speed at which the press he^ elevates 
and lowers the ram, according to tool information such 
as the toot parameters stored in the cun-enUy-used-tool 
information storage means 1 9. 
[0014] The punch press according to this embodi- 
ment, having the above configuration, registers tool 
inlbrmatfon such as tool parameters and history in a tool 
information storage means 15 together with tool num- 
bers. To replace a cartridge, the cartrkige replacement 
input means 1 7 inputs only a tool kientif nation inlbrma- 4s 
tlon R Jtis reduces the time required to replace car- 
tridge and prevents input erors. Specifk^iry, in additkKi 
to the tool information storage means 15 and the car- 
tridge replacement input means 17, the punch press 
includes In the control means 4. a correspondence so 
information storage section 18, an klentitk:atkxi means 
20, a punch-times count means 21, and a history 
rewrite means 22, and also includes a station/tool corre- 
spondence information storage means 16 as described 
t>efow. ss 
[0015] The tool infbrmation storage rheans 15 stores 
plural pieoee of tool infbrmatkxi D and plural pieces of 
tool idAnttffoatfon Informatfon P for each tool 7 or 8 in 



such a way that the pieces of information mutually oor- 
respond, and stores such information tor all tool^ 7 and 
8 used for at least one press machine. The tool informa- 
tion storage means 15 is a database that may be pro- 
vided m a storage means installed In the control means 
4. or that may be provkJed separate from the control 
apparatus 4 or the press machine body 1 by connecting 
the storage rheans 15 to the apparatus 4 or the body 1 
through signal transmission paths. The tool information 
storage means 1 5 may be provided in, for SDcanple, the 
cartridge replacement control means 5. a memory tor a 
exclusive tod! management computer, or a press 
machine of the same type that Is installed in the same 
factory The tod infornr^on storage means 15 is con- 
stantly linked with the oontrd means 4 to enable reads 
and writes as required. 

[0016] The tool Identiffoatfon information P is informa- 
tion specfTic to a set of tools (in this example, the punch 
tool 7 and tiie die tool 8, but if a separate stripper is pro- 
vkled, tiie set includes the punch tool 7, the die tool 8, 
and the stripper), and is given as tool numbers. The tool 
kJentiffoation informatfon P, oomprsing tool numbers, is 
set in such a way that the numbers are not duplicated 
within tiie same machine or the same factory 
[001 7] The tool numbers are not only added virtually 
to the tools 7 and 8 but also added physically so as to be 
recognized by some method^ For example, they are 
marked on the surilace of the tools 7 and 8 so that a tod 
replacement operator can visually recognize them, or 
are provided on the tods 7 and 8 using bar codes or 
memory chips so as to be electronrcally recognized. 
[0018] The tod information D comprises tool type 
infbrmation Da, Db and tod history Information Do. The 
tool type informatfon Da, Ob is generafly called' tod 
parameters" and conrprises in this example, information 
Da on tiie shape of the tod (shape and size) and infor- - 
mation Db on tiie form of the tool Indicating the use of 
shear. Other tod type information mey include dear- 
ance and the type of the stripper. 
B)019] The information Do on the history of tfie tod 
denotes tiie number of punches executed using the tod 
7 or 8. 

[0020] To replace the cartrkige, tiie cartridge repiaoe- 
ment input nneans 1 7 Inputs tiie tool klentification infor- 
mation P to the control means 4 each time the tod is 
replaced. In this example, the cartridge replacement 
input means 17 inputs to the contrd means 4, sta- 
tion/tool correspondence information U kx a single car- 
tridge tiiat indicates the station nunri)ers T1, T2, ... of 
tiie cartridge 6 and the oorrespondfng tod kfentiffoation 
Information Pi, P2. on the fools 7 and 8 installed on 
the tod stations T The cartridge replacement input 
means 1 7 may be an input means such as a keyboard 
from whk:h ti1^ operator manually inputs data, but in this 
examf^e, the stationAod correspondence information U 
is read from tiie station/tool oon'espondence storage 
means 1 and input to the oontrd means 4. 
10021] The slationAod correspondence information 
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Storage means 16 stores the station/tool corre^nd- 
ence information U, and comprises, for exampfe, a stor- 
age medium such as memory chip br a card which is 
provided on the individual cartridge 6. The storage 
medium may be fixed to the cartridge 6 or may be s 
detached therefrom. In addftion, the statipn/tool corre- 
spondence information storage means 16 is controiled 
separately from ihe cartridge 6 and may be provided in 
a storage means for a computer. It may be provided in, 
for example, the cartridge replacement control means 5 u 
or a storage means for a tool management computer. 
[0022] The correspondence information storage sec- 
tion 18 provided in the control means 4 is a means for 
storing ttie statfon/tod con^espondence information U 
input from the cartridge repf acemenf input means 1 7. 
[0023] An identification means 20 uses the tool iden- 
tification Information P irput from the cartridge replace- 
ment input means 17 in order to identity tfie tool 
Information D on the plurality of tools 7 and 8 stored in 
the tool information storage means 15. In tNs example, 20 
the identification means 20 uses the tool identification 
information P In the stationAool oorreGpondence infor- 
mation U stored in the correspondence Information stor- 
age section 18 in order to identify the tool information D 
in the tool information storage means 15. 26 
[0024] Ths punch-times count means 21 counts the 
number of times that each of the tools 7 and 6 on the 
<:anridge 6 used in the press machine body 1 has been 
actually punched by the press head 9. The nunrt>er of 
punching times is counted in a predetermined process- so 
Ing ur^t For example, the count value may be cleared 
each time tfie tooCs 7 or 8 (the tools used for punching) 
that is handled by the press head 9 are replaced, or 
alternatively the count value for each of the tools 7 and 
8 may be accumulated until the proces^ng of a single ss 
worhpiece W is finished. Finally, the count value for 
each of the tools 7 and 8 may be accumulated until tiie 
cartridge 6 in the press machine body 1 is replaced. The 
history rewrite means 22 writes the number of punching 
tim^ stored in the tool information storage means 1 5 as 40 
the tool history Dc based on the number of punching 
times counted bf the punch^imes count means 21. 
Rewrite tintings are based on the oounting unit used by 
the punch-times count means 21 . 

I002Q The operation of the at>cve configuration is 45 
described with reference to tiie flowchart In Figure 2. 
First as a preliminary step, the tool kJenlification infor- 
mation (tod numbo-s) P on the tools 7 and 8 are regis- 
tered in the tool information storage means 15, and 
parameters coristituting the tool Information D are input so 
to the storage means 15 (step 81). In addition, the tools 
7 and 8 are mounted on each cartridge 6 that is pro- 
videc^ in tfie cartridge magazine 2 (S2). 
[0026] When the cartridge in the press machine body 
1 \& replaced, the cartridge replacement input means 17 66 
inputs the station/tool conresponcfence information U to 
the correspondence informatfon storage section 18 as a 
irput of tool nunil>eis (83}. 



[0027] Prior to punching, the processing program 14 
specifies the station number T1 , T2, ... as a tool instruc- 
tion 14T (S4}. In response to tiie tod nistruciion 14T, the 
control means 4 uses the press machine body confrd 
5 section 13 to control the Indexing of the tools In the 
press machine body 1, and recognizes the tool identifi- 
cation information P in the station/tool correspondence 
information U stored in tiie oonrespondence informatfon 
storage section 18. The confrol section then uses tiie 
10 tool identification Information P to identify the corre- 
sponding tool information 0 in the tod Information stor- 
age means 15, and loads tiie information (tod 
parameters) Da and Db on that tod type in the cur- 
rentiy-used-tool intormatiCMi storage rneans 19. When, 
15 for example, the tool instruction 14T from the process- 
ing program 14 is for (Tl), a tool number PI Is identified 
from tiie station/tool correspondence information U, and 
based on this number PI, tool infomiation D indicating 
4»6 and no shear*" is obtained from the tool information 
20 storage means 15. The press macNne body confrd 
section 13 uses each of the tod parameters in the tool 
information D loaded in tiie currently-used tool informa- 
tion storage means 19 in order to output a processing 
instruction such that punching can be optimally contrd- 
26 led. For example, a curve denoting the variation of a 
punch stroke speed is control led according to the cor- 
responding tod parameter. 

[P028] Once predetermined processing has loeen fin- 
ished, the numbers of punching times oounted by the 
30 punch^imes count means 21 for the individual tcx>ls 7 
and 8 during the processing are added to tiie tix>l his- 
tory Oc of the con-esponding tod numbers P in the tool 
information storage means 15. This addition, that is. 
rewrite is executed by the history rewrite means 22. The 

55 operation or processing from the mounting of tiie tools 
on the cartridge 6 (S2) tiirough tiie addition of the 
numt}er of punching times (S5) is repeated. The mount- 
ing of tiie tods on tiie carti-idge 6 (S2) is executed only 
when required, and the process normalfy returns from 

40 tiie addition of tiie number d punching times (85) to the 
replacement of the c»1ridge (83). The tod history infor- 
mation Dc stored in the tod information storage means 
15 can be read out as required, theretiy enabling tiie 
tools 7 and 8 to t>e monitored for wear, 
45 10029] This press machine requires only tiie tod iden- 
tification Information P (specificallyp the station/lool cor- 
respondence information U) to be input in order to 
replace the carti-idge. It can optimize processing using 
appropriate tod parameters and control wear to tiie 
50 tods 7 and 8 by monitoring the tod history, wfttwut any 
need to manually input to the coritrd means 4. tod 
parameteirs such as shape, size, and type andfor tod 
infomtation D such as the tod history Oc. 
[P030] Figure 4 shows a proposed example of a press 

56 machine. This example is the embodiment shown in 
Figure 1 wherdn ttie tod information storage means IS 
is substituted by a tod Infomiation storage means 15A 
ttiat stores the tool identification information P and tod 
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informatfon D for each cartridge. In a store region R that 
stores the tool identification information P and tool infor- 
matbn D for each cartridgep the information on tiie toote 
7 and 8 instafled on respective stations T on the car- 
tridge 6 is stored in such a way as to correspond to the 
station numbers 71, T2 .... The number of store regions 
R for the respective cartridges is preferably set larger 
than the number of cartridges provided in a single press 
machine. In addition, one of the store regions R stores 
the tool identification information P and tool information 
D on the tools 7 and 8 that are not mounted on the car- 
tridges 6 in such a way that the pieces of information 
mutually corespond. A cartridge replacement input 
means 17A inputs cartridge numbers K1, K2, ... to the 
control means 4. A correspondence information storage 
section 18A in the control means 4 is a region in wNch 
the input cartridge numbers are stored. 
[0031] Accoitling to tils proposed example, in 
response to the tool instruction 1 4T from the processing 
program 14 (Figure 1), the identificatfon means 20 uses 
the cartridge number In the correspondence information 
storage section 18A to select from the station numbers 
T1, T2, ... in that store region R of the tool nnformation 
storage means 15A which belongs to the con-espondtng 
cartridge number, and loads the currently-used-toof 
information storage means 19 with the tool information 
D identified by the tool identification information P for 
the selected station numbers T1, 12 The other con- 
figuration and functfonalrty of the proposed example are 
the same as in the embodiment shown in Figures 1 to 3. 
The tool history information Dc in the tool information 
storage means 15A is rewritten by the history rewrite 
means 22 as described above. 
[0032] In the proposed example, a large amount of 
tool information D is divided for each cartridge unit (for 
example, the number of toofs is alx>ut 1 2 to 30) for man- 
agement, thereby enabling fast and easy retrievals and 
modif icatrons. The simple input of the carfridge number 
enables the rewrite of tool information D such as the tod 
parameters Da and Db. which is required when replac- 
ing the cartridge. 

[0033] In addifabn, the tool information D on the tools 
7 ad 6 used for processing can be distinguished from 
the tool inlbmiation D on the tools 7 and 8 not used for 
processing, using the cartridge numbers, tliereby ena- 
bting the tool information D on tie tools 7 and 8 not used 
for processing to be rewritten safety. TNe configuration 
allowvs external arrangennents to be dealt with during 
processjng and enables the tool informatfon D in the 
tool information storage means ISA to be changed dur- 
ing processing. 

[0034] In adcRtion, If the set number of store regfons R 
for ViB respective cartridges is larger than the capacity 
of the cartridge in the press machine, the following 
advantage is also obtained. A new stem re^on R must 
be created each time cartridges having a new tool lay- 
out are introduced, but with a relatively large available 
capacity, the needs fbr re-entry of information is elimi- 



nated rn the reuse of a previously created tool layout 
[0035] Although the above embodiment and the pro- 
posed example control the punch tool 7 and the die tool 
8 as a set, the tools 7 and 8 may be individually control- 

5 led. In this case, for exanple, in the above embodiment, 
the tool identification Information P is specif fo to each of 
the tools 7 and 8, and the tool information storage 
means 15 stores the tool information D on each of the 
tools 7 and 8 so as to corresi:>ond to the tool identrf ica- 

10 tion information P. The station/tool correspondence 
information U Indicates the station numt>ers and tiie cor- 
responding tool Identificatfon information on the punch 
tool 7 and the die tool 8. 

[0036] The current die management usually manages 
IS punch tod and die tool as a set, but in relation to 
processing thid^esses of workpieces, only the die is 
replaced with one iiaving a different clearance to flie 
punch which must remain unchanged. In such a case, 
the punch tool 7 and tiie die tod 8 must be individually 
20 managed. 

IP037] In addition, although the above embodiment 
has bew described in cor^junction with the application 
to the cartridge type punch press, the present inventfon 
is appticat^le to various other press machines such as 
26 tijrret type punch presses. 

[0038] The present press machine includes the stor- 
age means for storing the tool information and tod Iden- 
tification informatfon on each topi and the input means 
for inputting the tod identification infpnnatton, and the 
oontrd means has the identification means for identify- 
ing the stored tool intbrmation on the plurality of tods 
based on the input tod identification information. This 
configuration obviates the needs for manual input of tool 
information to the conti'd apparatus which is otherwise 
required to replace tiie tod. thereby reducing the time 
required to an-^ge for tiie replacement of the tool and 
also avoiding Input erors, 

[0039] If the tod information consists of tiie tod type 
information and the tool history information, the tod his- 
tory Intomnation indicates the nuntier d times that the 
tool has been punched, and tiie control means causes 
the history rewrite means to rewrite the tool Nstory 
information in the tod information stored in the storage 
means, then the history of the tods can be read out and 
thus tiie tools can be eimply monitored for wear. 
[P040] In addition, if the tod identification Intormation 
is specif fo to tiie individual tooEs, the tod information can 
be further sirnply managed. 



1 • A prees machirK characterfased in that tt comprises 
a priass machine body Including a tod holder on 
which a plurality of tools are mounted in order to 
process worl^ieces; a control means for contrdling 
the press madiine body; a storage means for stor- 
ing tod information and tod identification informa- 
tion for each tod In such a way tiiat the pieces of 
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information mutually correspond; and an input 
means for inputting said tool identification informa- 
tion, wherein said control means Indudee a Identifi- 
cation means lor identifying the stored tool 
Information for the plurality of toots based on the 5 
Input tool identification infbnmation. 

2. A press machine as in claim 1 characterized in that 
said tool inlbrmatfon comprises information on the 
types and history of the tdols» said tool history infbr< 10 
mation comprising the number of punches using 
the tod, said control means including a history 
rewrite means for counting the number of punches 

to rewrite the tool history information in the tool 
information stored in said storage rheane. is 

3. A press machine as In cl£um 1 or claim 2 character- 
ized in that said tool identification information com- 
prises numbers specific to the individual toc^a 

20 

4. A press machine as in any one of claims 1 to 3 
characterized in that said tool holder can be 
replaced and in that when the tool bolder in the 
press machine body is replaced with a new one, 
said input means inputs to said control means, tool ss 
identification Mbmnatlon on a pbnality of tods held 

on the newly replaoed tool holder. 

5. A press machine as in any one of daims 1 to 4 
chaiacterized in that it conprises a magazine in 30 
which said pluratity of tool holders are housed; and 

a tool holder replacement means provided between 
said magazine and said press machine body that 
executes punching using at least one tool ixiiderp in 
order to replace the tool bolder. 9s 

6. A press machine as in any one of claims 1 to 5 
characterized in that said input means inputs to 
said control means, said tool identification informa- 
tion and station information for the tool holders on 40 
wfiich the tools are held, the identification means in 
said control means identifying said tool Identffica- 
tton informaftioh based on the station informatfon 
described in a processing program and identifying 
thetool inlbnration Stored in said storage means. 45 

7. A press machine as in any one of claims 1 to 6 
characterized in titat said control means controls 
punching aooorcflng to the tool information identified 

by the Identifying means. so 

8. A press machine as in claim 7 characterized in that 
said control means controls the punching speed 
according to said tool infonnation. 



6 



EP0«l7e0dA1 



FIG. 1 



14 

_A 

PROCESSING 
PROGRAM 

Oxxx ■_, 
XOYO 



P-s 



--14T 



15 



TOOL INFORMATION STbRAGE MEANS (DATABASE) 



TOOL IDENTIFICA- 
TION INFORMATION 
(TOOL NUMBER) 



PI 
P2 
P3 



TOOL INFORMATION 



TOOL TYPE 
tPARAMATER) 
SHAPE FORM 



^6 NO SHEAR 
^30 NO SHEAR 
□20 NO SHEAR 



PRESS 

MACHINE BODY 
1 

A 




CARTRIDGE 

REPLACEMENT 

APPARATUS 



5 



1 



7^ 

Db 



TOOL HISTORY 
(NUMBER OF 
PUNCHING TIMES) 



6050 TIMES 
500 TIMES 
1800 TIMES 



DC 



13 



CONTROL APPARATUS 
(PRESS MACHINE BODY NC) 



PRESS 

MACHINE 

BODY 

CONTROL 

SECTION 



IDENTIFICATION 
MEANS 



'20 



CURRENTLY - 
USED - TOOL 
INFORMATION 
STORAGE MEANS 



^19 



22 

A. 



HISTORY 
REWRITE 
MEANS 



CARTRIDGE 
REPLACEMENT 
CONTROL MEANS 



CORRESPONDENCE 
INFORMATION . 
STORAGE MEANS 



CARTRIDGE 
MAGAZINE 



2 

.J , 



17 



8 




18 



^21 
1. 



PUNCH 
TIMES 
COUNT 
MEANS 



CARTRIDGE REPLACEMENT U 
INPUT INFORMATION f 



CARTRIDGE 
REPLACEMENT 
INPUT MEANS 



STATION / TOOL 
CORRESPONDENCE 
INFORMATION 
STORAGE SECTION 

1 
16 



STATION /TOOL 
CORRESPONDENCE 



INFORMATION 



STATION 
NUMBER 


TOOL IDENTIFICA- 
TION INFORMATION 
(TOOL NUMBER) 


T1 


PI 


T2 


P5 


T3 


P4 


• 





7 



EP 0927 600 A1 



FIG. 2 



Q START ) 



SI 






REGISTER TOOL NUMBERS 
AND INPUT PARAMETERS 






I ► 

S2 




MOUNT TOOLS ON A CARTRIDGE 


S3 






REPLACE A CARTRIDGE AND 
INPUT TOOL NUMBERS 


S4 






THE PROCESSING PROGRAM 
SPECIFIES A STATION (T1) 

LOAD FROM THE DATABASE. 
TOOL PARAMETERS INCLUDING 
T1-*P1 — ^6 NO SHEAR 

INSTRUCT PROCESSING 


35 






AFTER PROCESSING, ADD THE 
NUMBER OF PUNCHING TIMES TO 
THE HISTORV IN THE DATABASE 







J 



READ THE HISTORY 
OUT FROM THE DATA- 
BASE AS REQUIRED 
TO MONITOR WEAR 



8 



EP0927600A1 



FIG. 3 



T3 T2 T1 




0 0 0 0 0 



9 



EP 0927 600 A1 



R i 



FIG. 4 



15A 

— 1 

TOOL INFORMATION STORAGE MEANS 



CARTRIDGE 




TOOL IDEN- 


TOOL INFORMATION ' 


IDENTIFICA- 
TION 
NUMBER 


STATION 
NUMBER 


TIFICATION 
NUMBER 
(TOOL 
NUMBER) 


TOOL TYPE 
(PARAMETER) 
SHAPE FORM 


TOOL HISTORY 
(NUMBER OF 
PUNCHING TIMES) 




T1 


PI 


f lU iNU ontAn 


VjVjVJkJ TIMES 


K1 


TZ 


P6 


SHEAR 
PROVIDED 


OOO TIMES 




T3 


P7 


20 NO SHEAR 


OOOO TIMES 




T1 


P2 


^6 NO SHEAR 


OOO TIMES 


K2 


T2 


P3 


^30 NO SHEAR 


OOO TIMES 




T3 


P5 


90 SHEAR 
20 PROVIDED 


OOOO TIMES 


K3 


T1 
T2 


P4 
P8 


/SO NO SHEAR 

in SHEAR 

PROVIDED 


OOOO TIMES 
OOO TIMES 




T3 


P1D 


on SHEAR ' 
^" PROVIDED. 


OO TIMES 













TOOLS 
STORED 
OUTSIDE 
THE 
CARTRIDGES 



P4 
P8 
PIG 



y520 NO SHEAR 

.CQ SHEAR 

P*" PROVIDED 

20 NO SHEAR 



OOOO TIMES 
OOO TIMES 
OOOO TIMES 



Da 



Db 



17A 



CARTRIDGE 
REPUCEMENT 
INPUT MEANS 



13 



CONTROL MEANS 
(PRESS MACHINE BODY 



PRESS 

MACHINE 

BODY 

CONTROL 

SECTION 



IDENTIFICATION 
MEANS 



NC) 
^20 



CURRENTLY-USED 
-TOOL 

INFORMATION 
STORAGE MEANS 



CORRESPONDENCE 
INFORMATION 
STORAGE MEANS 



1^19 

21 
1/1 8A 



Do 



22 



HISTORY 
REWRITE 
MEANS 



I 



PUNCH 
TIMES 
COUNT 
MEANS 



10 



EP0 927eOOA1 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Appli<;«tlon Numbrr 

EP 98 12 0584 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where expropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.«) 



US 5 595 560 A (KABUSHIKI KAISHA KOMATSU 
SEISAKUSHO) 21 January. 1997 

* column 2, line 11 - column 3, line 4 * 

* column 5, line 7 - column 8, line 9; 
claims 1-6; figures 1,2,5 * 

PATENT ABSTRACTS OF JAPAN 
vol, 10, no. 286 (H-521), 
27 September 1986 

& JP 61 103629 A (AMADA METORETSUKUSU) , 
22 May 1986 
*■ abstract * 

EP 0 537 352 A (KABUSHIKI <AISHA KOMATSU 
SEISAKUSHO) 21 April 1993 

* column 3, line 3 - column 11, line 1; 
claims 1.2; figures 1,4,5 * 

PATENT ABSTRACTS OF JAPAN 

vol. 12, no. 336 (M-739), 9 September 1908 

& JP 63 099149 A {AMADA CO LTD), 

30 April 1988 

♦abstract * 



1-8 



1-8 



1-8 



1-8 



The present search report has been drsMn up for all claims 



823Q3/155 
B21D37/14 
G05B19/4093 



TECHNICAL nEU>9 
SEARCHED (InLCLA) 



B21D 

B230 
B30B 
GOSB 



PtaKMOfSMRh 

MUNICH 



Data o1 oompiaitlon of th* iMiCh 

13 April 1999 



Vinci » V 



CATEGORV CF CITED OOCUMENTS 

X : p«illcut4rly rvl^vftnt If t«K«n «lori« 

Y : p«rt>cutArty retavani combinod wllh ^nolhor 

doctimtnl of Ihft uma cAtegery 
A : toctinologtc9l b«ckground 
O : non-wrttten <|]tdo»un» 
P : Mermedime document 



T : theory or principle underlying the Invention 
E : eailier patent docurrwnt, but publietwd on, or 

after the ruing (^« 
0 : cfooiment dted in the applfcvtion 
L : docurnertt clt»d for other reaeora 



& ; member of the same patent famty, eorreepoiyling 
docLinwvi 



11 



EP0d27600A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. tf 98 12 0584 



TWg srmejt lists the patent family mambersrelaMng to the patent docuitients cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent OKIce is in f>o way liable for these particulars which are tnerely given (or the purpose o» miormallcin. 

13-04-1999 



Patent document 
CKtdd in search report 



Publication 
date 



Patent family 



Publication 
date 



US 5595560 A 21-01-1997 



JP 
CN 
DE 



7164073 A 
1115969 A 
4497993 T 
951 1098 A 



27-06-1995 
31-01-1996 
21-12-1995 
27-04-1995 



EP 537352 A 21-04-1993 



JP 
JP 
OE 
DE 

US 
WO 



4063652 A 
8029469 B 
69126307 
69126307 

5378218 
9200830 



D 
T 
A 
A 



28-02-1992 
27-03-1996 
03-07-1997 

22- 01-1998 
03-01-1995 

23- 01-1992 



For more detaits about thie ahnax : sea OffWal Journal of tha EurtDpean Patent Oflloa, No. t2«2 



12 



